Multiple Plasmids Contribute to Antibiotic Resistance and Macrophage Survival In Vitro in CMY2-Bearing Salmonella enterica.
Multiple drug resistance (MDR) in bacteria represents a notable problem but if carried on plasmid their spread could become a significant threat to public health. Plasmids in members of the Enterobacteriaceae family and in particular Salmonella and Escherichia coli strains have been implicated in the spread of antibiotic resistance genes. However, the mechanisms involved in the transfer of plasmid-borne resistance genes are not fully understood. Here, we analyzed the ability of Salmonella enterica clinical isolates to transfer plasmid-borne MDR to E. coli. We also determined whether possession of an Inc A/C plasmid by a S. enterica isolate would confer increased fitness compared to an isolate not carrying the plasmid. Sixteen human and animal isolates of S. enterica were screened using a three-panel multiplex PCR assay, and simplex PCR for the blaCMY-2 gene. Using these data we selected a suitable strain as a plasmid donor for the construction of a new Salmonella strain with an Inc A/C plasmid. This allowed us to compare isogenic strains with and without the Inc A/C plasmid in multiple growth, fitness, and invasion assays. The results showed that possession of Inc A/C plasmid confers significant fitness advantage when tested in J774 macrophages as opposed to HEp-2 cells where no significant difference was found. In addition, stress assays performed in vitro showed that the possession of this large plasmid by Salmonella strains tested here does not appear to incur a significant fitness cost. Gaining a better understanding of molecular mechanisms of plasmid transfer between pathogenic bacteria will allow us to characterize the role of MDR in pathogenicity of bacteria and to identify methods to reduce the frequency of dissemination of multiple antibiotic resistance genes.